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[ISM] |List-$f-(D7<7t7M, 1~10GB 
/cm2 (DlgflSBJgs Gb i t/s*- $"-<Dx-2f5 

o *tmmiimwL<F>*. *? * 2 3 crtttij^nT 2 ;*tckib 

^7tW^ffi]{)^Sg!ift-^O^W)^^fe^^ ; E'J!®<*2 0 
OfS\ 07lC^ : EU^'t*2 Oti\ f LT@8~01 OlC 
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[fil*JS1] $fc*S(=0. 1 ,W J.XTT\ ^UJSW* 

oiB^-tyu-t-rXHELSi 1 tr>y kober© 1 / 1 oj-x± 
im&m 3 j m*m 1 &y bujhs 2 ickk©^ <> k* 

im>Rm4 ] M3?« 1 7^MM5R3S 3 KIBiEO's •> K* 

^■iMtafflBfje© a y ??mm<ommiz 2 ^Tzmm^i 
m&m 5 1 m&m 1 7bsa^« 3 icibko^ v k* 

?tf*t$WIIH)-<7)S1£±lC2 S'N-y K/cm2 J.X±<7>® 
Ho 

1 0 ] SBSS IZ 2 ^TctfjlcHfl tf >> h TT K 

fcttWft L J; 5 <tr^fi5R3S471>MW3?Jl8 iclBKO^s 
•y KHI©A7 K^?IX<!:[5lSf<Dlf?Sffl^lB®-tr-7^lc 
#KI iTftT ei <»: £ ? 3 * ^ y 
[ff3?Jl12] Mitil&mi&WZm^iliLf&Wtlz&V, 

«ffl»c«a«^ic»(sr*iai!!i)tWBj«*nTt>* c 

C<t£^a<hT*ff3£JS9 7bSf!!*Jin 2lclBK£D^^E 



?jk tt>3it. lift. l±t)%:tPl}UT2>z:iilz£>J, EPJjQi|ij<!:EP 
JID^ i TMIB'N v Kgi? i: tf^T < V fcT- 2" > X JtW/r 

[llfSH] ¥ffl£H»ffi£«itfc* : Eyiifl:l=. 
2^WlCl35'J*tl. SfciSHcO. 1 Mm2 JXT<D®*itf> 

»* mmmmopfimimicm nm^* 1 g 

b i t/cm2 JX±<DlB^?gS^^Ti3aiL. 

m^oMiB!Biiaic^«>iBSi?nTt^B5iBmiC©if^ 
mmm 1 7 ] mum 1 1 icek©* ± y «i*coiB© 

Slc^fiE* tifcS-fe 7$lclGb i t/cm2 JX±<*>!3 
ft^guIS-bO^lcttlfcLTlBtl^ft^ sEtHilBii^n 

[Mollis] mmm^tft'E'mtemmmizwa 

«1 6St>H^]S1 7 icIBKOM IB^WIBSSH^^ 

[fisR^ 1 9 ] HulB'N KSB? t Mlfi^ ^ U «<*©IB 
SlBtcDFimcmW^EPtt] L. If 5B<l^tc^K5-r^MIBIH] 

a ic <fc y » k-r « sjib^ •> ksr? <»: m ib^ ^ u t <d 
?$<d-< y t°- ? yx^mr % z. t iz j: r> ztmm icia 
e.«7)jf$itTt3fi?nfcif ssm^^H^-r s e: <»: ^^sstt 

immm 2 o ] hub's y m*<D9b*m%iftmimmz 

I3^< ^ y Mtemmm t <Dm<D-< y t°- #yx*m& ? 
%z\t\z «fc oT!B^ffiiciai£jiroH$itT!3as*ntcif mm 

^Zn£.TZZ\tZftmtTZ>m>&m-l 9ltIB®<Dlf$B 

«#a)IB^H^^it 0 
Iii5)<3S2 1 ] {TUB'S •> KiR?©5WSWtSltg3^* y 

im>&m2 2] BijlB'\'> K^gtf)— SPtD's-y K3R?« 
SulB^ =E y !«i*c7)IBii®lc^[P]^ -»J-fc«^T\ 1513^ •> 
K^a t bj!3* ^ y £ffl*tf*l 3* ^ If 

mi 6nmm*m2 i izmmcDrnmimmEmm^ij 
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Hijia^ =E g &f*<DB5lB1ifE<l^lBli® <h siJie^ y K* 
St. 

fi^^«$&-r?.s £fcliMIB&'\-> K^^IBSJ^nT 

i^ti mmz&ft Lfdf $Bft-^^ixg aj-ri3$if?£[H] 

•> KSTO^gBiMIB^t g («i*<7)fB^il<h(DP^lCB5 

settle ? ic u v-x hfre>tez>m.<&mzi\mT 

l5!B«!ftM<D«® ^ eSufB^mttStgO^FHlcto/i: o T 
1 ~&Mm<aff?<D£ffiii£ff$fiET*352ie<h, 

T^SSIIi:, BuIB/^/\°^->Otf"*gPlcl 
IB^MMJ-XTO^JnEWcDUv-'X HSi£ff$J5rt3Jg4I 

iaiB«/jxb5;xnHt#jBiitfl5^(c»iHt-ra*ia* 

[M*JS2 6] '^<<!:t J *®lc®mtt^-r^S« 
2X|ii. 

SJffiatt'Vj' K«?<DKffaictg^-r^.gP«^MIB$6#^ 
BulBJf6^^6^^?tlfcgp^lc^ ->*^^lcj: V&M* 

[ffi&l 2 7] 2 ^TtWlClf fE*iWJ^ tlTlBfl** 
t g ^ff<DSuIBltfS«^IBSS®lc WKttlS) LTIB 



g m{*±<Dmi£<Dm^mc h ^ •> * ^ww*** - <t 

& < s buIB* t g 5&f*:±S> 2 ^Tccoff ^gB^'jco^n^n 

g>-7U /^•y^T'^^gicmsa. x-^^-^ibh 

MiBB£ff^*frSMIB*^g&f*l;:fBti3-ft 
hCIBT 7 KUXfl§tfI4?n/c^> MIB'Nv/ 

soia* =E<jm^t (DWttmm. , ^[pistf bub/ 

g » buIB* ^ g «#:±«3!)HfaT S» F«9§ 
[0001] 

[0 0 0 2] 

[ffi3R(DSl] Bt£. ^i^t'JtLTliDRAM, 
F I a s h^giCttS^Tft^jStM^g. tf^a-u 

*\ CtiSli, ^-n^titfy HMH#Sl\ T'^-trT.S 

Sft^ji^^ifoFpi^ja^Tjjg, ^^-rs-rx-^ 

<^)=lXH±¥^P« ; Eg<!:tbg£LT2«TW±St\ 

[0003] ti-y ^^/cg<D=ix h^ssm^vx^, ft 

gRtfiB^Ri^^^g^si^t-^^tii. 3>t2- 
g ix g a 3 5 s - ^ »a>K*ft&tfBSSfttf* LTt^<% 

[0 0 0 4] ^W^^^O^^T*-^ 0"Jxf#. DRA 
McDtg^ tS«C<t:lC^^<^oTJ5g. 4Gb i t <T> 
mmzlt3 x 3 c migSJ.XJb^^^Ct3b^«?nTfc 

y, ckd^. i^jt- v-'^^to/effiatiijek^- 1 2 c 

m2 gf DR AMtlslUcfcdfclXgSifetl^fc 

g fi 1 !'??! d <t tflf LL\, ±tB<D®«rtlcS?^etl?> 
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z. tarn s l < . ?5«©jeib* titers* imma&z 
mmrzt: 1 2 g b \ t gig. ep-s. <tt 1 g b 

i t/cm2 fIlgOlBi$®Jg£<l*Tl^#gtf;&S„ 

[0005] mz(Dmmcfcz. i btiz>eimviL*mTz*> 

(D<hLTti. STM (Scanning Tunnel ing Microscope 
) sKlMiAFM (Atomic Force Microscope ) 
£>. P)rl!t. SPM (Scanning Probe Microscope ) ^ffl 

[0 0 0 6] H. J. Mam i nblCfcU I B 

M J. Res. Develop. Vol . 39, 681 (1995) let* L < Sg-ffZtl 
Tl^5o £fte>l±. 01 1 ic^Lfccfcd&'s-;/ 

0 0=£fflL^Tli$B<l^£t£tiJLTL.^ o iico^-y K^S 

1 OOli-SiSjbWy K»*51 0 2lcU^*nTM-^^^ 
ftfc-ttlca^lwt- 1 o 3 tmfn%m<09tfmb\ 
mi 1 BlC^L/ccfcdlC ^^^P-bXlCcfcU 3ft 

S'N-v KS*?1 o 1 (J-XT. *lc r>vj> KJR^j tISIB 

TWy KJR?1 0 1 £D5fe3fl6^^iB'J^*!!)<D*H, «'J© 
•ftlctt^-r *SBHcSBfi*-t*, 0 1 

[0 0 0 7] B. D. T e r r i s SliAppl.Phys. Let 
t. 69(27) . 4262(1996) Icm^^'-^JSili^BTx-i' X? 

Rffli. f7X2PSaicJ: , )fl'7Xf^7^± 

icmfizztitcSitVimi tmmm izwrntt^ z 

ic J: y Pi£ L 7c d <t £$S^ L T L^o 

[0 0 0 8] 3:7c. H. J. Mam i n 
JSlCA FMWj'BSfls^Ste^-t+s AFM05tS6^b-+f T- 
JDftaU *<Dlft?»#»lS©«iIi:&^*-a:5C£lC 

<fcyx-*£>gBiiS£m\ AFMtCctygSH^^Tc 

Tfcy. ^-^B^iSJgtLTIMbits/sec <7>^M=&?# 
Tt % S (H. J. Mami n "E> led: •!> Sensors andActua 
tors A48, 215(1995) „ 5lC3:7c. CinS^fB^lCfctt 

mmmzmn&giWT-i*. 1 o<da f k=& 

[0 0 0 9] ^LT3:7c. H. Kadoeit Appl.Phy 
s.Lett. 66(22)2961 (1995) T\ ->'J =J VB*5±lca^ 
1?^IL> SlC^-(D±^7' : e;U^7'7.G e S b2 Te 

*T^TL^ 0 
[0 0 10] 

[^Jb^^Lcfc^t-T^P^] <hJI^6\ buIBAFM 



- 1 0 3 ©««W3EffiltX«* ftT. *<D£tfr£t: 0 i^ 
Sfixxfi^sEl^iU—tf-SfuW-lcJ: y&iiS LTl^57c 

Jstf il < & 3 1 l^o X£M Z>„ 
[0 0 1 1] ix!iW%f-?giM^iT5/:«) 

•So #J*.tf. S. C. M i n n e £&Appl. Phys. Lett. 6 
7(26)3918(1995) IC. 'Vy KX?<Dfttt# 1 0 0 Ai mg| 

9J«Hi«»ciJl^Tt*. 2*(D*V5 1 U/^-^*^|£| 

2l£*Tt*Z nO£fllL^T£y. ^LT^fiZ*£-H*fil 
Sr*fc»lca>?-U/{-tf**<fcy (IJ4 20/J 
m. *s8 5Mm) . ZO&mt LT. «tttttft&JS%£)[ 

[0 0 12] 3:7c. £<D#%:£[ftK25S<l:?&*gtM@<D 

K«?*»f fcy-^Bflata mum) ti*. » 
7-$<D\-mm%ik ! 8\z>. aEl^^ot?iiE■rs^it. tmit 

isX£<Di£Lm.mi&ijm-oz^tciiLT*>. mxix. sj§ 
s x- <? <» s <t mma&T ^ ^„ 

[00 1 3] 5K3:fc. SPM^fflL>fc^ : Ey^ST- 
li. 01 1 lc^Ltc<fc^lc. K^gl 0 0©M F 
1?1 0 1©5t^#^c3fe^T*>y. ^-^^tplc 
f5J5fr<7)»lS^l]Q*5o7i:^tCti. 'N-y K^?<D5t4Sg|5 

/c46. pm^tT— zw&mt&Ltcmzi*. m?m 

5» 0!J^.li*. S. C. M i n n e t>lt<fc 5 Sensors and 
Actuators A48, 215(1955) 71*. KiR?©Jt«8aW: 
9<«T. ^Wffi^li 1 0 0 n mLXTZ&ZZ. ttm^ 
tlTl^o 3F/c. ©/^^ifcl*1 N/m<D 

*- ^-t*«So ■rae^offisgA^ntoy^-y kxt«>% 

iSitf 1 0 nm/c^^-'J'BCIiJlc^LT^— ?®lcg3i 
5£E7Dli3xl 07 N/m2 .h^y. MJIflcHl^EE** 5 

jD^sciiic^y. a*©tt$ra*s»a*fcftfci,\. * 

7c. x-^^li^n^L^^ttfc^T^. K*? 
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[0 0 1 4] ^LT*fc. fOIBH. K a d o6£DlBiSB 
Tit lOpATS'A SBOti<D4imTM: 1nA?*«ft 

Hafctf 1 n A il&Tli+tt&BSEfi^CD S / N tt5S«* 

[0 0 15] *38H§tt. C«)«fc5&t6HIB*«»L«fc5 
trstCTftoT, 7 r -^*l«8Wg*n*c:i:*S<x m 
s*— #—<D7<HsXmm* 1~1 0GB/cm2 (Dlfi 
8ffiJ& Gbi t/secfflf-^SiiiS^WnR 
OMMWr i t a b I e^yfllttfcJIl^fcx-** 
^<01WIMB*©SB»B^*S:«: 3 d t £ Btt £ * 

[0 0 16] 

stasmo. i /jm2 Lyrf(Dmm<DmB^mm^nT^ 

m£TZ>m&\ y KWf IHWffiBW-tlcWK* =E U Sit* 
affiOBfffifflBlctfflKB^* 1 G b i t/cm2 J-X-htf) 

[ooi 7] ee^T, *»wofli««^©iBaB^3 

S«ntf» 1Gb i t/cm2 j.x±<d;kibss 

tfGb i t / s e c ©t- »*B£UT?ni «M»*»« 
[0 0 18] 

sr-apa*fflBSH7?a5 y , fu@4 ^mm^m 4 

[0 0 19] %?\ m 1 ««C»T* *f8W<0JB 1 
#J<D"\-;> KJR?*BtHr«. mi 1 B(c5xLtcJ;5lc, 



fco mile. C<Dfci5*#3lLfc'vy KS?«fili3%L 
COW* KI?1 AlittEraKKjt^yttftldll 

1 A©jfefflM)***W: 1 G b i t / c m2 jjLh<o»fiT 

**<£*»0. 1 pim2 «TT^^g6^5. 
[0020] JflfigB 3 lC-r«ffi«fi«l£lMi<»:©|g^<D73 

XtfO. ixo. 1 fjm-e&y* d©^**<OCQg|53B«?£ 

saws^*?^-*© "1" . "o" <o«K*r*»# 

JS?«fclA, #»fe£-b;b+H'X©1/2©0. 0 
5X0. 0 5 fimittlll ^7 FS?1 A»2(D 

w-mw 3 (D±&-ai*mmmz°£ < „ fa»fidfi<onHjfto 

6— ffltfO. 0 5 pnKDiB&JBlcatK 

[002 1] ^\>> K*?©5fcJ*8**¥ffite-r*il£/£W- 
tttf»SjWWJ2©HiaaJ4*#t»W1!fe«»-CTBJ«L. 

[0 0 2 2] 'S-y K3R?©jtl*SIJ(0«tt*aa5(0 

AFM«:^Cffl^6nTt''fcftlt<i:6^tf«T»4^:<s El 

tc, ^mi4«*4©S«5 0D^ffltc. ^(D^gU2^S 
MttK»j«r*CiicJ:y % *©jtiigBH2«)¥att*— 

Xfm 2 iZTfk L/c'N y KJR? 1 B ©5fe«BSB 2 ©mttT'fe+l 

ar. caaic^ynHBfli^tfea (ibid ?ni 
ziitfTZztctb. ^-n6©$t^aj2««iagpicMoT^ 
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[0023] MK£fc, m4ic7HLfc*mR0)m4nm 
2 (Dtsitfmmc «fc y gj s +it t , stsssiJ 2 <d* * * t4g 

[0 0 2 4] B5IBfO«j;5tc. <Z>$fcSasg|S©¥ 

^ mMHRtiVI^<. fro. 5»6<D**^#«14tt 
licv D^icfey ^-<n>sEtH±7k^b*-#> 

C<ttWxibT^^ iS#?;S;tW4^mi4£eLTi,^ 
CttfrllSLl^fr, ^M«ittT£9Tt« HfffriS 
l^H^lcli5S35t®jJitTcDB^=&^5 d <bfr?*£o 
[0 0 2 5] x-^S^BaibT^fB;^^ 

M> STM^«»:l4^r^(»Hgt4^tcSlNtcD(7). W.=F 

«aHc<fc*a*<7)fc46. **fcS£*I-*t£l§* deb 1481 
LC\ iifoL E^T+^S/N^f^^<!il4IIL 

[0 0 2 6] *^<Dlf?E«^<7)W^jtl4, 
"1" , "0" O^— ?£m3S©x^y5Hc3}JS3--fe»\ 

ma^atn* frsstifc i^fr u j: y BflE*ff 5 usee »«■ 
ffli^^o ei 5 14. *©*«iui©flwww!>sasB££sc 

ffl^TffiSft^tyaflsowswTiBBTfty. ^lt 

HI 7 l4*SP£<Dlf $fi«^CD!BISS£:5:EtKf8UNTffj§S: 
'sy KSB<D«l^B<j3p®lllTS5o 
[0 0 2 7] BBSlCjfelT* ^ 1 0 l**»lfl<D*SWW 

^1 0l4 6tC^Lfc^ : Eyj«»:2 0. HI 7 L/c'Ny 
KW3 0, WK1 1 x HHSSI 2*^6«»8**IT 

ibsij o^tifig. sets* n?£j flD*«oaiiB©««* 

14, !Hl5Sy : ®7lc?vLfcJ;5lc. Egfflff;0)¥*5tt4>2» 

mita«2 1 ±ic®m«2 2 frfl5js*ftfcffii§<7>t»<DT* 



5lc, scD'Ny frS£*fr****y 

«<*2 0±(0T r — JnyT'^ttlcTfe** ffJjllf. * 
*BB«iC«a<0-b^*-2 3l=E«]y. 

iclf $b«^£ eg dtietciBfs-r s. 

[0 0 2 8] 3Efc, BufB^y K&M 3 014s i5M@ 
7^Lrc<fe-5lC S4S5±(c$RQ)'\y KJR^i (m 
§B^y KJR? 1 A, IB. 1 C<DC^'*lTt<Ja\) 
*tl^ft^3e©23C7cE9JT» m*.lf. X£|p), Y^lSj 
fc«E* ^ 'J «<* 2 0 ©#-b * * - 2 3 IZ 1 ft 1 T'J*J£ 
WT7h'J»^7«IC, 'J>ft X£|rJ<D 
'Ny KIBE* ttPaT. Y^lPjWvy Ktfy 

tH4P bTJf5fiK*tlTt^-5. BP'S, I^KJffl 
14 1 o©*** 2 3 «fBatfflgE5ELMi?f£«8£ LT§ 

[0 0 2 9] *H^t7)i3gSB^ffi 1 OSffll^fc 

*«*(Diit«fi^©ii*^*tttBfl-rs. E5ici4, it 
mm*#*ft*tiayti 9 * - 2 3 izwamz^Hsbtm-z 

tircmtE* i'J«E#2 0 icfulB'N y KSB 3 0 ^Stoi*' 

«K*2 0(D^mit«*52 1 KiR?1 cb^P^tC®;^ 

1 BSLTl^l^v KX? 1 

< b^ : eyj«(*2 o iitcti. mmzmmizmmttzrctt) 

Fm^itfmtALtcmcDfrs kx?i icre^c 
y fflE» 2 o 'vmatf atn*. c (DWyfazm^® 1 2 T-m 
awff«»Ls *«-r3c£ic<fcy**ft«**ffi#» 

[0 0 3 0] W?l(f» KjR?1©^ : Ey«l#2 0lC 
Jg^T^gMSfflA^O. 0 5X0. 0 5/jmcT>Jl^m 
«S^5x 1 08 A/m2 <b<g^-r^.<!:, ^y K*? 
1 tMhmzWA LfcB^ct)^ 1.4^ A®«3ktf 3Kti« ZL 
tL\zti^ 0 mz 5 0 O h mOttSttc J: >J «3mE»lk« 

ffatr^tffi^WEttTOjuVttfty, H£fl9n»c 

ttEXa£?r5&£i£LT5 0Ohm?lWc<!:?> S 
%o fl^wH^ 1 0MHz> 300Kt Lfcti^ 

<o«ats*a«: 5 7 n Actw-w^n^o ctoy^xmas 

i5<T200nA, S^L<14 570 
nAiiSiSi.. Bu!BcD«3it?5S-c?(DS^ : le{5S'r^ 
<b, 'vy 4>^%yflWc2 O^SMrsfiMSSI 

l*'Jv*<T0. 0004/im2, l$L<liO. 001 
1 /i/m2 ggtft^o »Ma*jE*JBtrSt» *ti^ 
tlO. 02X0. 02/um. 0. 033x0. 0 3 3 \i 

[003 1] H5^Lfc*St«7?tt, ^y KlfTIC 
l4E3Sti)m»^9l)!inLT^*6\ ^3ftTt» «fet\ 
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mmznz^zm-s,. sanity kss?i t^^'j^ 

[0 0 3 2] $/Cs »«JK73fc«fcy* : Ey«tt2 OtA 

gp««ffi^»a«fc y y K^H-aa*fflt>* c <t # a 

[0 0 3 3] hOIBcDH. Kadobli, Appl. Phys. Let 
t. 66 (22) 2961 (1995) T«ftLTVa«fc5lC, T^l/? 
7XGeSb 2 Te 4 *fflt\ IBHtu. EKtfttOWJKfi 

2o<o*K»9#©eiw#xfbT*fc». ws. lass 

So 

[0 0 3 4] B3IBjl560IJ(O<i:5lC. S^WfflcD^UJg 
te2 OTli. m<Di&B^4:^c£:A k 6Vik0!>±ne 
IttJcttfT'tft, IBUr^ (Writable) MC^'J 

k»<d* a-XAicfc y ramsmkaMM 

Et^msitcfcyia^ii^tonst,^ ^7 hi? c/n 
-7) t^tysstttos^wros^jictyiBS^T-p 

n«r*«^ i3»BB*6«att'h*<«:y, ^oi, * 

*Citf2*L<, ChtcJ:yiOnAtt±©Stffl§ 
[0 0 3 5] KaT^-bXfcSSfcA&fcU:, qnfftfT 

**H*SMMWPtt, IB^iSI OSgfeU IflO^ 
v Ktf«t*hT6 l J. f^X^ W^I^fpJ^l* X -f > 
*T - /*sK IS* y - 7 7 * =J- =l x - $ TWl < ft T'fll 

■*'}>?>. < -r s j; 3 itma^^steM^T 7 * -t xmmz 



TSSSSttSSnTl^fcl/V, 
[0 0 3 6] LfrU *^£D^\ y H^I3 OtifiiAftT 

6 (&IBTS) x H5lc— H*CTLfc<l:5(C7Jl'9 : 'v? 

«fc5lcHlEr**tyj«(*©¥&*lp]tt:'vy K«WKfl 

lc*S*lRllc»»*-a:* £ <b It <fe y £T<Df 3iSm#B«^ 

fl* 1 mm-&5*m&ic\t* 1 mm»tt5J£ltTJ:i^ 

So 

[0 0 3 7] LfrU cOJ;3^MSqT^ 016 

•> 1*?h'j7* T.«ICSS5'J Lfc^s » K3tB 3 0 
*«t\ dtTVvy KIIB3 0^p< : Eyj«flJ2 0O|B^« 
BltSfl4*H±. t(D^\ -v KttB 30cbP< ; E , J^<*20 t b 

aw, fl^ur, xfvtJ>^->, DCi-^> ex 

>;77fai-5!KJ:^7 FSB 3 OtfglJtlTU 
SrIKiXt 1 - S/*»«i* -t+S d cblt«fc y d tA^T* 

13 0 0^7 KJR? 1 Ommtf 2 5M KSR?/ c m2 
x-^tftSST'tDR^W^iftSgSHil mm?, 
T'^a.l-^cWtSjigi&jiJg^l m/scbTScb, T 7 
-7-bXSSlil msift'J. «e3R©EWg£HF-fX**K* 
T<0SIEf§-6l«iattt«LTaffiW±^<ft«. MIC 
'Nf K**©kfy^P*» «*tf, 0. 2mmtfi<t 
St, 7^«l8tt1 O0fistT5Cttf?*«. 
[0 0 3 8] b5!B<&J:-5K, W^-yKf?!^ 
iLft'\7 0lC c fcU^ ; EiJj«tt:2 OlClBit^tl 

Tt^siffsm^s^f sa^tcti. ^^y«<*2 o© 

***** 2 3 ©f-**ll»IB<^y K»f 1 TRIP* 

«tys**?T5<fcyt, *flDS^if««**^^y««: 

2 0±©S^S-fe**2 3lC»iJ[*-t±T^«)iBSSLTfc 
^1 *»«<0-b**2 3tc»fii*-a:THi«lcS*r*c 

<b iccfe y , *-<DfBti* nfcst^it flflt^nPtmicH^ 
rscitb^T^So 

[0 0 3 9] £fc, H£i»la)fflH^(c<&, b5IBcT)J: 
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* 2 3 Or- Z tftiUm-Z ftfc U * sES'N y KIR? 1 & 

led: U x^-cd&IaB^^ £ t S£oT. 
If *tHi^£fl&S-fe ? £23 left!* LTlBli LT£ < C 

[0040] SIC, SulB'Vy KISS 3 Ot^'JSSU*^ 
0t<Dffl^lCj:5flJfflfi|^(DiBiailSfelSBl O^JIgfc 

^ffl^-e-. jt««E«H£Mi orciquitmroKai 

[004 1] ttfBfB8lf£gB 1 OteiittST 7 K 
U'>-»^SS«lttWr«. W«HB^<DB£fcU\ Mil 
©IffEfl^AM^EUigfl^ 0(D<5f<0fiiSlcIsa**lT^ 

<fi fcifcKc tier*. 

[0 0 4 2] IS^aELMiH^i^lc, MIB^USgti^ 
OO^-fe^* 2 31CbuIB / nu/ KM 3 0<0*^y K«T 
1 *WIrI*-&T. S-fc?* 2 3^\(D^y KSE? 1 ©#5? 
->a^>^f*fT3lctt, 'v* KM 3 0£{*£*?»;* 
SBCMi'W Km 3 0 5@SLT/ : EU!8ft2 0£ 

0. 1x0. 1 mmT25£i§£\ 0. 1 mmJ^&EbT- 
^J&ttftHf&e&lA, <5K. «^<0^y K*?1*icjfc 
ALTOS' 3=>$f*ra33fcT*fc. K*? 
1 tW-ftftlO. 1 mmJ-X±^ffi)T^^7 T '?5 1 iiX— ? 

1 M©fc^*P£tt»Wi*^**MII*S'vy K*tM IB 

So d^jtlc^LTx ^7Fli3 0iM0. 1m 

[0 0 4 3] /£T£U K^H 3 0*»«rr*»£l;: 

tt'w Km 3 ocftiwict^* kx?i nob: 
j?mn0>&!i& dtfttisffimoxit. mnit. sue, 

SJglCfcy. p«^y«#20t'sy h*m30t©B3B 
«»tfJ*&**£U:£ U*<M£:fott<DlRi6*JiKE7** 



d ttfW«l?a&*. mlBOO. 1mm 

P <D 1 / 1 0 OSESt/at^S)* t>"£ £ <*: T'^ntf+tt 

i-$TH-#fc^T*c:<h#T-**o fiC^T. 
KJJttS'Vy Km 3 0(D®\Wtt. *\y Km 3 0£te 
3-y<f (=I-X?K5?5/ 3 

> 3 — ><?£<» 2 SPgTfr^o 

[0044] za>2fm&momiz* &'mmitLtz%z 
mm£.J5y£&&z>o =i-x^->3->^tD^«i\ ^ 

7"T V#5^-> 3->^4?rto35:t^26T^S„ CCD*! 
^ zi-XX&i/a-yWcJzV&w KIR? 1 £S£ 

i$'jKiHoTiE§a*nT£y. ^^j^h^-y^t 

**<KSfc46lcli**^^«fc^fc46, K^?1 

/ 2 «TT^5iI <fc LL>„ 
[0 0 4 5] £7-c* A>>^7'^ : Ey'S§ai5-nSlflEfl 

^lift^iaS^S^ ic fj 3 fc 46 icb$f^ w iemmz^t tg. ^ 

aEl^il e-y hlttg^-r^fi*7i-/ci7-. =l-X*^->3 
[0 0 4 6] ^ ; E'jH*2 0 > ^7Kgi3 0i:t,lC¥ 

^*^[pHc7 0p/m©^^S^:SJI<t(C^:.5o tulB<D<K 
<7 5 1 ax-^«ltg^S'\-y K^lSlcJt/c-a-seiili 
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fB\miZ. 2 J£Pf ftJiSO^ *f &)T & So 

[0047] * £ & 7 * - *} -» 7<D'&m*m 5 CD 
tLTte. K2SB3 0Kl»t yJI<*2 O^W-mz 

^>y pernio <Dmmizimvkm&±!*<. rnztf 
c <t iccfc y fm<ow-m.m.*'&z> z. 

y-snro^tt'vy K^B3 CvDSBWlclifW^ffll^ 
S^tf^T&So 
[0 0 4 8] 77"T>7*-*->>^iS^^ K^?1 

mm.tt^it&w.m^mi^ z. t iz£ y *sre*3. 

"v* K*?1 jfcM^yjgfl^ OlcJgft&LTVSfrSaSA 
TS£<Lle<fcyW£-?3rS/';:A6. ccofl^fllt^T^f 

1 Stc yid oiettTtcfc^o 

[0049] y^yjgi*2otcii. nBSHi^tttaiic. 

^tlTl^S. T 7 KUXll^li-t?^'? 2 3f*3«7)2%7ciuB 
IffS^KlS-esffi-^Tx MdMcjcy^yjgfl^ ok^ 

[0050] MlB^ ; ey«f*2 o<orm&m*K 

B£WB<D**yttK*2 Ol±»«a®tCfijfi)t^ 

icj;ys«<h— f*T-m^T?.c:<!:3f)<T^*o £fcli, S 
«lc, 8iJi£. SgftSiJsHfcliJBg^fiiU Jinic. 
2P>£ (Photo Polymerization) TWiIb&lVm? 2> Z. £ 
tfT?S„ S*5<tLTli. Tf?VlW #'J*-#*-h 

[0051] iaiiRiBfe&^yiigf*^ oti. oa©^ 



j: y y * y «(* 2 o w-mcHAtf mj$*ft/tSffi<D± 
smwftmak «j]5t. £Ea&£a>EPftiu:j:yep 
1)015 ^Eniia^tT^^ Km?i <ty ; Ey^2 o^(D-r 

<fc3^7 7 ^E>U7'7'XG e S b2 Te4 ^. J&^EftTS 
l^l*3tRW4*«ft& £ :=&^if s z. t tfTZ S c 

[0 0 5 2] KX?1 aEtSi'V? KSB3 0«->y 
l^TffM"tS 77'f>7t-*v'>^ 

t'lCtyflMtSo 'vy KSB3 OCDStSrtlcii?*- 

*7.-y- ^fflzi>hp-^, kt'vx w*K5-f 

[0053] 08 73^111 o&m^T. 
B 3 0 ©fFS^aoH^J^i^B^-r S„ IH 8 li*S£B.8a> 
»1 Sltt««>^y K^BW^^jS^L^-rSfcto©© 
jtX^tDrt^Bij^IigllTfeys H9ttlll8<DBij¥l 
glc^ <- -^¥<DIigEIT$ y , * LTH 1 0 li*5«B^<D 
S2^S6W\-> F^B^it^^lHB^-rSfc46<DSi 

[0 0 5 4] 9t?\ @8<DI^ (1) lefct^Ts lOIB^ 
v K^B3 0<D»«5 5lctga-r5t»£D<!:LT. 7MMB 
JK^lUSWBf (BP'S, ^Wtt^^t-S) 5/'j3y)i 
/\<DB«3 1^ffl«-r*» f8EU:(i^«lSlH]K. «3tK5 

(2) icascT, h5ibs*53 i ©sffic, 7-r^p?-> 
_ > ^tBTitttB <*: mm*. mm&tmvi<»Btt(D 

«*4<t<D«te^lc<fey@l!^tRTSo d^TiiBTt, 
tie:©* h [sz?x hM°-s»->T^S„ 

[0 0 5 5] ^<DIS (3) Kfc^-Hi. ^IC±T^IpI 

7- -r yy *-tiz/y7®.ffi(Dtc&>{m < / \*^sp«<!: 

&*1~l*Mmc0JP£cDtt*4£j«lgT*o llfig^JT^±7 , 
ib5-7^3 3?SW^. LTv IS (4) 
ICifvLfccfcatC. fiijlBT 7 ^- ~-7L,^^^3 3<D/\°-? — 
- > ^ 3 4 o „ :w?$-z^3 4 tiBij|B^Jf$m 
K bv>'7. h/\°^-V3 2©«(Jffi^g|5±tCJf$fiE^ 

-rta>T\ ^a)JijagPttBffi[3 1 (Djujaguicss^ns 

J:5lC-rSo IS (4) <D[*lBtelHAU: 0 t5W- ; 5A-Af« 
JrlC 3bHt SKff ffiUT ^ So 
[0 0 5 6] :*IC. IS (5) IC*3^T, b5IB^B« 
h [s'JX h 3 2<7)««4 5 *gP±l^RE*nfc|ijlB7 7 



(10) *# m¥ 1 1 -66649 



y. 1 mt) i 7)b~-ou-g&3 3<DmmyLT<DWbiziE 

j5W>(DJSZ-:sZmm?2> 0 f LT^COIS (6) T 

y. gNBiE£JB4>* h L/^'T. K35 tT^U = - O 
~-9Z*££3 3©5t<ffilC¥iB£Btf*S*<fc?KLTfc 
[0 0 5 7] iin?*01i (7) TIMIS*»fiT*# 

LT^v K^<D5t4SaJ5J («/Jx* h Is'JX h 3 5 t.& 
ft$LTl^g|3#) lX^<Da5»<D7 7 /U = -^A^#3 3® 

[0 0 5 8] Z\<OT--)Umm<D'&. IS (8) T&m 
JBKO* h UvfX r- 3 2 &tfl8'J** h is'JT, 

3 3g|5^tS«3 1 (ussu'iaAicfcnt^sissicffl 

^*a5lCli$tSS2^ti3^-y JtM^^tXfc 
CitU. &3b\ dO'vy K»?lc«Lrc^«EJ3 

[0 0 5 9] fll, ««:lC->U=l>S«3 1 (cm®^ 

isau DCM'TT'xiiii^Epflnu affiic^mti^w 

Sftft-#>^CVD (Chemical Vapor Deposition)^ 
lz <fc y fiK^LT, Pirl©A •> KSI? 1 £ £: tfT"? 

HI3 0^^T*«c:i:^WLTJ3< o 

[0 0 6 0] ;^ic, Eli o^ffl^T. *fP3©M2Slj5S 
T&Zo Vff. IS (1) KSt^T* 'PlZ<£*>mffilz 

mw&%:mTz>mtiz4 i waste i vmrnmom^iim 

t£***4©lg4 2T?S5 0 £©^141114 2 ©ttifttLT 

[006 1] 3fc(c» IS (2) lC£l>T\ s\y KJR?® 
e«5t^SI5lcfflat-^gl5^J.X^c7)a5^lCBijl5i!^14l!i4 
2 <D X -y ^ > WzMtL £***4T^ X ^7 4 3 ^ffMT « B 

iKDvx-7 4 3<DflMlcliv>-7Q Vnz/WMW&mv 
rzXm'JV^^y-f^rcltA r FX*->VU-+f©<fc5 

[0 0 6 2] «CT» IS (3) T\ MHIf1D(9 



5fe^gP(C*g^-ri)aJ»<7)*felStttM4 2£R I E (React i 
ve Ion Etching) lz£ yg^WtC&agU fc«!W&JSSP4 
45-JfM-r^.o ^X-74 3£I&55U 

(4) T\ t»«14S«54 1 ^Hfiit LT^->*lcJ:yx 
•y ^t/fc ^(OftM-pftSaiSP 2 ^fiJie^iasJf^gP 4 4 iZB 

lc^LfcJ:3^e«5t!TO9J2^fiS^T^-y K3R?1 Dtf 

?#e»n^o ^wnssfliroit^t. ffl^fcm i o icii. 1 

Lfc*>\ ^OH)!igeiJ<DSiilS=&ffll^«k, 8*54 1 ± 
[0 0 6 3] 

IS', /j s^--^-£D7''7-t2XilS, 1~10GB/cm 

2 mmmm. Gb i t/s^-^-cD^-^fs&iJg 

£ m? % R O M ->Xf ASlBlr i tab I e* U 

[0 0 6 4] fiEoT, *^(Dlf$Sfl^IB^«^M 
ti s ^m^=E'JlZtt^t. Jl^ flt«tt©jjRTtt* 

^^^TDSICl^fflT^JIiA^T^So CD, M 

D. DVD. bfx^-^^^&f^-f^. 

tftxew. mz. m^tetumtetiz's'*— y^y, 

Tr=j*l\,-h*=y. mz^vZfbvZf. M&imtti£(Z>'\ 

- FT^xvnwmzyhm&T&Zo 

[0 0 6 5] SIC *HB^<7)1t$Sffi^<7)IBfiS^xCS 

©5*- ^ / f? tz a 'wi&m iz#nizm%)-c& *>» 
[mi] *fgB^©n i oymmmzmT^ ? K«^©5t 

[02] *|gB^<Dm 2 tDHJg^J^^-r ^ y K^?<D5fe 
[IU5] *f|B^o1flE«^©lB^S^^=&U4B^-r^ 

[ni6] *mR<Dmmm^(oimm*Ej5j!zizm^Tii} 
m7i ^mommm^mEmm^yj^izm^Tia- 
im 8 ] *mw<Dm i mmm^ -y ^mnw^ysm 
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m 1 o i *mnoym 2 mmm<o^ v Fmmcom&js 
nail] wmffiv)^--; ?$im<Dmi&mz*&^z. 

<Hi]®0T££o 



1 a. iB. 1 c, 1 D~ *mR<Dnmm<D'\'y \?m 

2-5tiSg|5, 3-^135, 4-JHfflS?, 5-Stfts 
7 1 0-2|s:^(DlffBft^©IB^B^S> 1 

1-«9U 1 2-«iS. 2 0-/l'J«* 2 1-* 
ttttMfc. 2 2-S1I, 2 3--t<*$, 3 0-*»« 
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